Learning Objectives: On successful completion of this activity, participants should be able to: (1) apply risk-stratification criteria for determining the postoperative management of thyroid cancer patients; (2) identify patterns of regional and distant metastases on radioiodine imaging studies and the prognostic significance of the findings; and (3) integrate information obtained from preablation radioiodine scintigraphy in the risk stratification and postoperative staging of thyroid cancer patients.
The incidence of thyroid cancer continues to rise, with a 2.4-fold increase in incidence since 1975: 44,670 new cases and 1,690 deaths were attributed to thyroid cancer in 2010 (1) . Based on histology, thyroid cancers are characterized as 80.2% papillary thyroid cancers, 11.4% follicular thyroid cancers, 3.1% Hürthle cell (or oxyphil) cancers, 3.5% medullary thyroid cancers, and 1.7% anaplastic thyroid cancers (2) . The 5-y survival rates for well-differentiated thyroid cancer, which includes papillary thyroid cancer, follicular thyroid cancer, and Hürthle cell histologies, are 99.8% for localized tumors, 97.0% for tumors with regional metastases, and 57.3% for tumors with distant metastases (3) . In general, stage for stage, the prognosis for papillary thyroid cancer and follicular thyroid cancer is similar; however, certain histologic subtypes of papillary thyroid cancer (such as tall cell variant, columnar cell variant, and diffuse sclerosing variant) and highly invasive follicular thyroid cancer have a worse prognosis (4) . Initial therapy for thyroid cancer includes near-total or total thyroidectomy with or without prophylactic or therapeutic central compartment neck dissection to remove the primary tumor and involved cervical lymph nodes (5) . Therapeutic lateral neck compartmental dissection is performed for patients with metastatic lateral cervical lymphadenopathy (6) (7) (8) . Cervical nodal metastases are present in 20%-50% of patients at the time of diagnosis, even with small intrathyroidal tumors (microcarcinomas) (9) (10) (11) (12) . The completeness of surgical resection is an important determinant of outcome, because residual metastatic lymph nodes represent the most common site of disease persistence or recurrence (13, 14) For many years, postoperative management of thyroid cancer patients included radioiodine administration, followed by a post-therapy scan; however, this approach has been challenged by evidence that remnant ablation does not improve survival in low-risk patients (15) (16) (17) (18) (19) (20) . The current American Thyroid Association (ATA) Practice Guidelines for Thyroid Cancer Management, published in 2009, emphasize postoperative management according to stage and risk stratification based on clinical-pathologic criteria (i.e., age of patient and the results of surgical pathology) (5) . Staging and risk stratification are used to assess the prognosis for an individual patient, decide on the use of postoperative 131 I therapy, decide the frequency and intensity of follow-up, and standardize medical communication. The most commonly used staging system in thyroid cancer is the TNM staging of the American Joint Committee on Cancer/International Union against Cancer, currently in the seventh edition (Tables 1 and 2 ) (21) . Because this staging was developed to predict risk for death-not for recurrence-and does not take into account several independent prognostic variables, the ATA has developed a 3-level risk stratification for patients with thyroid cancer (Table 3 ) (5) .
Staging and risk stratification are used for determining if patients would benefit (and should be referred for) radioiodine therapy: 131 I ablation is recommended for patients with distant metastases, patients with a primary tumor that is grossly invasive or larger than 4 cm, and selected patients with 1-to 4-cm tumors confined to the thyroid who have documented node metastases or other high-risk features. The ATA guidelines recommend against 131 I ablation in patients with unifocal or multifocal tumors smaller than 1 cm (microcarcinomas) without high-risk features (5) . The most commonly occurring papillary thyroid cancer in the United States is now microcarcinoma: 45% of tumors in older patients ($45 y) and 34% of tumors in younger patients (,45 y) are microcarcinomas (22) . Although the long-term outcome of papillary microcarcinoma is excellent, it frequently spreads to cervical lymph nodes, as documented in 40.9% of cases in a series of 445 patients (9) , and may occasionally metastasize to distant sites (23) (24) (25) (26) . The cumulative risk of developing lymph node metastases increases continuously with a primary tumor diameter of 5 mm or greater; therefore, the concept of "very low risk" papillary thyroid cancer based on tumor size alone becomes questionable (27) . When 131 I therapy is omitted, staging without post-therapy 131 I whole-body scan (WBS) and stimulated thyroglobulin level has the potential to underestimate the recurrence risk in non-ablated patients. In a slowly growing malignancy such as differentiated thyroid cancer, this risk may become apparent only after long-term follow up (28) . This paper addresses a clinically important question: what is the role of radioiodine imaging ( 131 I or 123 I) in risk stratifi- Stage I  T1  N0  M0  Stage II  T2  N0  M0  Stage III  T3  N0  M0  T1 or T2 or T3  N1a  M0  Stage IVA  T1 or T2 or T3  N1b  M0  T4a  Any N  M0  Stage IVB  T4b  Any N  M0  Stage IVC  Any T  Any N  M1 T: tumor; N: nodes; M: distant metastases.
cation of patients with thyroid cancer, and what contribution does it bring to completion of staging and to the decision to omit or proceed with 131 I therapy? Radioiodine scintigraphy when combined with SPECT/ CT has become a powerful diagnostic tool for identification of regional and distant metastases in thyroid cancer. The synergistic combination of functional and anatomic information provided by SPECT/CT has been found to have many advantages over traditional planar imaging in different clinical settings. Optimal coregistration of tomographic volumes of data obtained by g-cameras with inline CT, with the patient in the same bed position, allows precise anatomic localization of radioactivity foci. Additional benefits include CT-based attenuation correction and morphologic information from unenhanced CT with reduced milliampere-seconds and kilovoltage settings. The advantages of SPECT/CT have been outlined in several excellent reviews on the clinical applications of hybrid imaging (29) (30) (31) (32) (33) .
ADVANTAGES, DISADVANTAGES, AND LIMITATIONS OF SPECT/CT
Advantages of SPECT/CT applied either selectively or routinely to planar scintigraphy studies include accurate anatomic localization and characterization of radioiodine foci as benign (such as thyroid remnant tissue or physiologic activity in normal structures) or malignant in cervical nodal or distant metastases. When unusual radioiodine biodistributions are encountered and a physiologic mimic of disease is suspected, SPECT/CT clarifies the interpretation of planar images, thereby avoiding false-positive diagnoses (Fig. 1) . Anatomic coregistration of fused SPECT/CT images allows more precise differentiation between malignant and benign radioactivity distributions (Fig. 2) . SPECT/CT can solve difficult diagnostic interpretations and reveal metastatic lesions to unexpected sites or tissues. Due to CT-based attenuation correction, SPECT/CT can reveal more foci of pathologic activity as compared to planar studies. The size and iodine avidity of metastatic lesions can be assessed on the CT and SPECT components, respectively, of SPECT/CT studies, providing information about the likelihood of response to 131 I therapy and guiding management decisions on alternative therapeutic options such as surgical excision or external-beam radiation therapy for large or non-iodine-avid metastatic deposits (Fig. 3) .
Disadvantages of SPECT/CT include additional imaging time and possible patient discomfort and claustrophobia from lying in a fixed position for approximately 20 min in the tightly enclosed space of the SPECT/CT gantry, and additional radiation exposure from the CT component of the study (1-4 mSv with each acquisition) (30) . The benefits and potential risks associated with the study should be assessed for each patient, most importantly in the pediatric population (34) .
Recognizing the limitations of SPECT/CT is important: the spatial resolution of SPECT is limited by the partial-volume effect in small lesions; although metastases in normal-sized neck lymph nodes are frequently diagnosed, micrometastatic lesions cannot be detected with SPECT/CT. Similarly, SPECT/ CT is insensitive for the detection of residual locally invasive thyroid cancer after surgery, unless there is gross residual tumor volume or anatomic findings of invasion. Therefore, SPECT/CT radioiodine studies must always be interpreted in the context of the surgical pathology report, which clarifies the presence or absence of tumor invasion into local structures and completion of surgical resection. These elements are of critical importance when one is interpreting the significance of paratracheal central neck activity as benign thyroid remnant versus residual disease. When pathologic review of the surgical resection specimen of total thyroidectomy demonstrates no evidence of tumor extrathyroidal extension and negative surgical excision margins, focal paratracheal central neck activity can be characterized as a benign thyroid remnant. Non-iodine-avid disease, which occurs in approximately 30% of differentiated thyroid cancer (35, 36) , may remain undetected on SPECT/CT and lead to falsenegative interpretations. The possibility of non-iodine-avid disease needs to be considered in the context of Hürthle cell thyroid cancer, papillary thyroid cancer with unfavorable histology (e.g., tall cell, columnar, or cribriform variants), and poorly differentiated thyroid cancer (such as trabecular, insular, or solid variants). Therefore, the review of histopathology and biochemical data-thyroglobulin, thyrotropin, free thyroxine-remains essential for accurate interpretation of the findings on radioiodine planar and SPECT/CT scintigraphy.
UTILITY OF POST-THERAPY RADIOIODINE SPECT/CT
The initial reports on the use of SPECT/CT in thyroid cancer described the advantages of SPECT/CT applied to post-therapy 131 I scintigraphy: in a study evaluating coregistration of separately acquired SPECT and CT data with the aid of external fiducial markers, combined SPECT/CT improved diagnostic evaluation compared with SPECT alone in 15 of 17 patients (88%) (37) . Similarly, in a series of 25 patients with post-therapy 131 I scans, SPECT/CT improved diagnostic interpretation compared with planar images in 44% of radioactivity foci, resulting in a change in management in 25% of patients (38) . In a study of 71 patients, of whom 54 had post-therapy imaging and 17 had diagnostic 131 I imaging, Tharp et al. reported incremental diagnostic value for SPECT/CT over planar imaging in 57% of patients. When considering only the group of 17 patients who underwent diagnostic 131 I studies, the findings on SPECT/CT changed the therapeutic approach for 41% of these patients (39) .
Aide et al. reported that in 55 patients studied with posttherapy 131 I scans, there were 29% indeterminate results on planar imaging and only 7% with SPECT/CT. Of the 16 patients with indeterminate planar scans, reclassification with SPECT/CT as positive or negative for disease correlated with the success or failure of radioiodine treatment at follow-up (40) .
One clear advantage of SPECT/CT is its ability to substantially reduce the number of equivocal foci seen on planar imaging alone: Chen et al. reported that SPECT/CT accurately characterized 85% of foci considered inconclusive on planar imaging, resulting in altered management for 47% patients Schmidt et al. reported on nodal staging in 57 patients who underwent planar imaging and SPECT/CT after a first radioablation, and they concluded that SPECT/CT determines lymph nodal status more accurately than planar imaging: 6 of 11 lesions considered nodal metastases on planar imaging were reclassified as benign on SPECT/CT, and 11 of 15 lesions considered indeterminate on planar imaging were reclassified as nodal metastases on SPECT/ CT; SPECT/CT provided information that clarified nodal status in 20 of 57 patients (35%), which resulted in a change in risk stratification in 25% of patients (43) . Furthermore, the same group determined that the information obtained with 131 I SPECT/CT performed at the first radioablation can predict the occurrence or persistence of iodine-avid cervical nodal metastases in subsequent follow-up: 94% of nodal metastatic deposits smaller than 0.9 mL were eliminated after radioablation, whereas nodal metastases exceeding this size were less likely to completely resolve with 131 I therapy (44) . Consequently, the size information obtained on CT data from the SPECT/CT study can be used for guiding patient selection for further surgery for excision of large metastatic deposits. SPECT
, SPECT/CT identified new metastatic foci unsuspected on planar imaging in 7% of patients. Most importantly, the additional information obtained with SPECT/CT resulted in reconsideration of the therapeutic approach in 22 of 94 patients (23%) (45) .
The use of post-therapy SPECT/CT at the first radioablation has provided information on the incidence of nodal metastases in patients with T1 tumors (#2 cm, limited to the thyroid). In a large, bicentric study of 151 patients, using a combination of nodal staging based on histopathology (pN1) information (in 46% patients who underwent surgical neck dissection) and imaging information (SPECT/CT in 54% patients who did not undergo neck dissection), Mustafa et al. reported that nodal metastases occurred in 26% of T1 tumors and in 22% of microcarcinomas (T1a tumors, #1.0 cm). Regarding nodal staging, SPECT/CT was more accurate than planar imaging in 24.5% of patients (46) .
The use of SPECT/CT technology permitted identification of parapharyngeal metastases in 14 of 561 patients (2.5%); in these patients, parapharyngeal metastases were also associated with regional or distant metastases (47) .
The effect of post-therapy 131 I SPECT/CT on ATA risk classification was assessed by Grewal et al. in a group of 148 intermediate-and high-risk patients (as initially assessed on clinical and histopathology criteria): 74% of patients underwent a first radioablation, and 26% of patients received 131 I therapy for treatment of recurrent or metastatic disease with rising thyroglobulin levels. SPECT/ CT changed nodal status in 15% of postsurgical patients and 21% of patients with suspected disease recurrence or persistence. Based on SPECT/CT findings, ATA risk classification changed in 7 of 109 patients (6.4%). Importantly, review of the CT data of the SPECT/CT study identified non-iodine-avid metastases in 32 of 148 patients (22%) and demonstrated that the size of nodal metastases can be measured on the CT component of SPECT/CT; additional imaging studies were avoided in 48% of patients (48) .
Ciappucinni et al. demonstrated that postablation scintigraphy (planar and SPECT/CT) has prognostic value for predicting the therapeutic outcome of patients with thyroid cancer after total thyroidectomy and first radioablation. The study group comprised 170 patients followed for a median of 29 months (range, 1.5-4.5 y) after initial 131 I ablative therapy: 32 patients (19%) presented with persistent or recurrent disease in subsequent follow-up: 18 patients with nodal metastases, 8 patients with distant metastases, and 6 patients with both nodal and distant metastases. In all patients free of disease at follow-up evaluations, initial postablative SPECT/CT was negative or equivocal for disease. However, SPECT/CT was positive for disease in 78% of patients identified with persistent or recurrent disease at follow-up; the fact that post-therapy WBS was negative in 22% patients with persistent or recurrent disease during follow-up points to the presence of non-iodine-avid metastases, also reported by other groups in 20%-30% of patients (36, 48) . The authors conclude that postablation scintigraphy (planar WBS and SPECT/CT) has 78% sensitivity and 100% specificity for predicting recurrent or persistent disease and is the sole independent prognostic variable for disease-free survival (49) .
SPECT/CT also improved dual-phase (3 d, 7 d) posttherapy 131 I planar WBS interpretation in a group of 42 patients regarding characterization of focal radioiodine accumulations as benign or malignant (50) . Supplemental Table 1 summarizes the results of studies reporting on the use of post-therapy 131 I scintigraphy with SPECT/CT for accurate lesion localization and characterization (supplemental materials are available online only at http://jnm. snmjournals.org).
UTILITY OF SPECT/CT FOR PROBLEM SOLVING (EVALUATION OF UNUSUAL RADIOACTIVITY DISTRIBUTIONS)
Unusual patterns of radioiodine biodistribution that could mimic metastatic disease are well recognized and are known to raise a diagnostic dilemma on planar scintigraphy interpretation (51, 52) . SPECT/CT is an excellent diagnostic tool for rapid evaluation of suspected physiologic mimics and can accurately localize radioiodine distribution to salivary glands, dental fillings, retrosternal goiter, esophageal or airway secretions, hiatal hernias, bowel diverticula, breast, skin contamination, and benign uptake related to radioiodine retention in cysts, bronchiectasis, thymus, benign struma ovarii, or menstruating uterus (53) (54) (55) (56) (57) (58) (59) . Several reports outline the usefulness of SPECT/CT for solving difficult diagnostic interpretations and revealing unusual metastatic lesions in the liver, kidney, central nervous system, erector spinae muscle, and rectus abdominis muscle (60) (61) (62) (63) (64) .
UTILITY OF DIAGNOSTIC PREABLATION RADIOIODINE SPECT/CT
SPECT/CT technology has also been used in conjunction with diagnostic preablation 123 I or 131 I scans and demonstrated incremental diagnostic information resulting in increased specificity as compared with classic planar scintigraphy. Barwick et al. demonstrated in a group of 79 consecutive patients studied with 123 I planar imaging, SPECT, and SPECT/CT, that SPECT/CT provided additional diagnostic information in 42% of patients and provided further characterization in 70% of foci seen on planar images. The authors calculated the diagnostic performance of SPECT/CT compared with planar scans and SPECT alone: planar studies demonstrated a sensitivity of 41%, specificity of 68%, and accuracy of 61%; SPECT studies demonstrated a sensitivity of 45%, specificity of 89%, and accuracy of 78%; SPECT/CT provided significant improvement in specificity, with a calculated sensitivity of 50%, specificity of 100%, and accuracy of 87% (the study group included 11 patients with non-iodine-avid disease demonstrated on anatomic imaging and elevated thyroglobulin levels) (65) .
The incremental value of SPECT/CT as compared with planar WBS results from better identification and interpretation of focal uptake, correct anatomic localization and characterization of activity foci, and precise differentiation between metastatic lesions and benign uptake in thyroid remnant tissue or physiologic radioiodine distribution in normal organs (Fig. 4) . In a group of 117 patients studied with planar WBS and SPECT/CT (of whom 108 patients underwent diagnostic 123 I and 9 patients underwent posttherapy 131 I scans), Spanu et al. demonstrated that SPECT/ CT has incremental value over planar scanning in 67.8% of patients. SPECT/CT identified more foci of pathologic activity (158 foci on SPECT/CT compared with only 116 foci on planar imaging), changed the treatment approach in 35.6% of patients with disease, and led to avoidance of unnecessary 131 I therapy in 20% of patients without disease (66) .
Similarly, Wong et al. demonstrated incremental diagnostic value for SPECT/CT over planar imaging for interpretation of 47.6% of foci seen on WBS in a group of 53 patients studied with a 131 I planar and SPECT/CT protocol (the group comprised 47 patients studied with diagnostic preablation scans and 6 patients studied with posttherapy scans). SPECT/CT provided incremental information for interpretation of 53 of 130 neck activity foci (41%) and 17 of 17 distant foci (100%) by providing clear anatomic lesion localization and lesion size measurement for predicting the likelihood for response to 131 I therapy and assessing therapeutic response in subsequent follow-up. Rapid exclusion of physiologic activity or contamination resulted in elimination of equivocal interpretations on planar scans. Reader confidence increased for interpretation of 104 of 147 foci (71%) seen on planar images after the review of SPECT/CT (67) .
In a group of 48 patients studied with diagnostic preablation 131 I scans (planar and SPECT/CT protocol) Wong et al. demonstrated that SPECT/CT using low diagnostic activities (37 MBq of 131 I) is feasible and can be used in addition to histopathologic information to complete staging and risk stratification before radioablation (68) . The patients were staged according to the TNM system using 3 levels of sequential information: histopathology and chest radiography, planar WBS, and SPECT/CT. The patients were restaged according to the findings on 131 I scintigraphy (planar, and then planar and SPECT/CT information). Compared with histopathologic analysis, planar imaging and SPECT/CT changed the postsurgical differentiated thyroid cancer stage for 21% of patients. Identification of unsuspected nodal and distant metastases resulted in prescription of higher therapeutic activities (e.g., 5.5 GBq for regional metastatic disease; 7.4-14.8 GBq and dosimetry calculations for distant metastatic disease), whereas demonstration of only residual functional thyroid tissue in the surgical bed (i.e., thyroid remnant) in the absence of high-risk histopathologic features resulted in prescription of low 131 I activity (e.g., 1.1 GBq). Information obtained with diagnostic preablation planar WBS and SPECT/CT scans changed the prescribed radioactivity in 58% patients, as compared with initially proposed therapy based on histopathologic risk stratification alone (68) . In a larger cohort of 320 patients studied with preablation 131 I scans, diagnostic preablation 131 I planar and SPECT/CT scintigraphy detected regional nodal metastases in 22% and distant metastases in 8% of patients
Supplemental Table 2 summarizes the results of studies reporting on the use of diagnostic preablation 123 I/ 131 I scintigraphy with SPECT/CT for accurate lesion localization and characterization.
The use of SPECT/CT technology in the setting of diagnostic preablation radioiodine scintigraphy allows recommended staging and risk stratification for patients with thyroid cancer (5) before management decisions. The advantages are the prescription of appropriately higher activities delivered at the first 131 I therapy for high-risk patients, when the iodine-concentrating ability of the tumor is presumably highest, and reduction of activity prescribed for radioablation of thyroid remnants. The patients who are considered for management without radioablation due to low-risk features on histopathology may particularly benefit from a postoperative diagnostic scan to exclude the presence of regional or distant metastases and afford the opportunity of obtaining a baseline stimulated thyroglobulin measurement (Fig. 5) .
The information obtained with diagnostic radioiodine scans has the potential to impact staging and risk stratification, the decision to proceed with, or to omit 131 I therapy, and the long-term follow-up strategy. For making a rational decision on the prescribed therapeutic 131 I activity, the primary goal of 131 I therapy should be determined before 131 I dose administration and must take into account clinical and histopathologic information and the findings on preablation radioiodine scintigraphy for each individual patient. An understanding of the purpose of therapeutic 131 I administration is essential: remnant ablation, defined as the use of 131 I for elimination of normal residual functional thyroid tissue (thyroid remnant) for facilitating long-term follow-up and to maximize the therapeutic effect of any subsequent 131 I treatment; adjuvant 131 I therapy, defined as the use of 131 I for elimination of suspected but unproven metastatic disease; or targeted 131 I therapy, defined as the use of 131 I for treatment of known local-regional and distant metastases (70) . The initial 131 I treatment should be targeted at destroying residual or metastatic carcinoma, with the absorbed dose of radiation in the tumor as the best predictor of success for 131 I therapy.
UTILITY OF RADIOIODINE SPECT/CT FOR LESIONAL DOSIMETRY
Future directions for the use of hybrid radioiodine imaging involve the use of SPECT/CT to perform lesion-specific dosimetry. Lesion radioiodine uptake and retention can be quantified on SPECT, and tumor volume can be measured on the CT component of the SPECT/CT study, permitting calculation of radiation absorbed dose to tumor (Fig. 6) . Follow-up with SPECT/CT can be used to determine therapeutic responses and assess tumor shrinkage. An example of this approach has been reported in a patient with a large skull metastasis causing infringement on the brain (71). Song et al. and Prideaux et al. demonstrated the feasibility of patient-specific 3-dimensional dosimetry using multiple SPECT/CT images, in which the patient's own anatomy and spatial distribution of radioactivity over time are factored into the calculation of radiation absorbed dose to tumor (lesion dosimetry) or to an organ of interest (organ dosimetry). The CT images of SPECT/CT studies are used to provide the density and composition of each voxel for use in a Monte Carlo calculation and to define organs or regions of interest for computing spatially averaged doses. The longitudinal series of SPECT images is used to perform time integration of activity in each voxel and to obtain the cumulated activity per voxel (72, 73) . The goal of patient-specific voxel-based absorbed dose calculations is better prediction of the biologic effects of radionuclide therapy.
WHEN TO USE SPECT/CT FOR BEST IMPACT IN THYROID CANCER MANAGEMENT
Performing postoperative diagnostic radioiodine imaging provides the opportunity of identifying patients with unsuspected regional and distant metastases, defines the target of 131 I therapy, and is essential for dosimetry calculations if high-dose 131 I therapy is necessary. The author of this paper considers that the patients' risk stratification and staging should not be based solely on clinical and histopathologic criteria, but should include specific thyroid cancer imaging to evaluate for the presence of regional and distant metastases. Diagnostic 131 I scintigraphy (planar studies with or without SPECT/CT) can detect metastases in normal-sized cervical lymph nodes (that would not be visible on postoperative neck ultrasonography), can identify pulmonary micrometastases (which are too small to be detected on routine chest radiographs and may remain undetected on CT scans), and can diagnose bone metastases at an early stage before cortical disruption is visible on bone radiographs. Since thyroid cancer osseous metastases are predominantly osteolytic, bone scans with 99m Tc-methylene diphosphonate or 18 F-fluoride may not portray the full extent of skeletal metastatic disease and are most often positive only in larger lesions and advanced-stage disease. More importantly, since 131 I therapy is most effective for smaller metastatic deposits, early identification of regional and distant metastases is crucial for successful therapy (44, 74) .
Several studies bring evidence that preablation scans affect the staging of patients with thyroid cancer and that the information obtained with preablation scintigraphy changes management decisions (such as whether to proceed with or to omit therapeutic 131 I administration, refer the patient for surgical debulking before 131 I therapy, or perform additional imaging studies when non-iodine-avid disease is demonstrated by negative radioiodine findings but elevated thyroglobulin levels). The findings on preablation scans may also alter the prescribed 131 (76) .
Using diagnostic 131 I planar imaging and SPECT/CT, other investigators demonstrated that regional nodal metastases are detected in 22% of patients, and distant metastases in 8% of patients (69) and that the information obtained from preablation scans changed the prescribed 131 I activity in 58% of patients (68) . Diagnostic 131 I scans are essential when high-dose 131 I therapy is considered for treatment of metastatic thyroid cancer: dosimetry calculations based on percentage whole-body retentions at 48 h identify those patients in whom prescribed 131 I activity may be increased or should be decreased in order not to exceed the maximum tolerated activity (77, 78) .
CONCLUSION
The use of radioiodine SPECT/CT has been reported to change clinical management in significant numbers of patients, both when used routinely on all consecutive patients and when used on selected patients with inconclusive planar images. Proposed changes in management include: deciding whether to give or withhold radioiodine treatment, indicating and guiding the extent of surgery, selecting patients for external-beam radiation therapy, and indicating the need for alternative imaging strategies such as 18 F-FDG PET. Depending on patients' clinical context, the timing of the radioiodine scan (preablation or post-therapy), and the therapeutic protocols at each institution, change in management has been reported in 11% (65), 23% (45), 24% (42), 25% (38) , 36% (66), 41% (39), 47% (41) , and 58% (68) of patients in various studies.
SPECT/CT is a powerful diagnostic tool that allows accurate anatomic localization and characterization of radioiodine foci and has substantially improved the interpretation of classic radioiodine scintigraphy. SPECT/CT contributes to completion of staging for patients with thyroid cancer by improved characterization of N and M scores. The information obtained with planar imaging and SPECT/CT impacts management in a significant number of patients. The new technology of SPECT/CT has changed the field and should lead to reassessment of current management protocols and guidelines in thyroid cancer.
